Commercially available control sera were analysed by the reference methods for caicium, lithium and magnesium.
Introduction
·ι* ι Λ · u* Λ methods are possibly less accurate and might need In 1982 it was proposed by Stamm (1) to substitute improvement or must even be abandoned, when the the method^dependent assigned value by the reference new guidelines are used. method value in accuraey control. This new concept is becoming more and more generally accepted. From 1989 onward it will be the basis of the new guidelines Materials and Methods for quality assessment in the Federal Republic of j Calcium Germany. Acc racy will then be evaluated more une-.^, , . 
Results

Calcium
Precision and accuracy of the reference method
The precision of the reference method values was calculated from the 4 contributing results. The mean relative Standard deviation was 0.18% (ränge: 0.06-0.25%) (tab. 1). Hence the relative Standard error of the mean was 0.09%. The accuracy was checked by analysis of sera with certified definitive values and commercially available calibration Solutions:
Ten commercially available control sera were anlysed by the reference method. The reference method values agreed well with the target values of routine flanae atomic absorption spectrometry (FAAS) and flame atomic emission spectrömetry (FAES) äs declared by the manufacturers (tab. 1). The mean bias of FAAS was -1.2% (ränge: -3.0 to -0.2%; n = 10). The negative deviation increased slightly with increasing cpncentration. The FAES values differed by -0.1% (ränge: -1.9 to +3.4%; n = 13). (n encompasses the number of all target values that were given by the manufacturers for a method. n can exceed the number of control sera that were used, because several target values are given e. g. for FAES for the sanie control serum. The actual deviation is calculated from the mean of the method-dependent assigned values of a control serum, when more than one value is given for a method, e.g. for different flame atomic emission spectrometers. The ränge encompasses all values, which are given for a method.) A dependency of the bias on the concentration was not obvious. As compared with the reference method values the target values stated for absorption spectrometry after reaction with methylthymol blue were higher: Mean bias +2.3% (ränge: +0.2 to +11.0%; n = 11). The difference decreased with increasing concentration. Target values for absorption spectrometry after reaction with cresolphthalein were 2.2% higher than the reference method values (ränge: -5.0 to +8.0%; n = 20). A dependency of the bias on the concentration was not evident. In the case of glyoxal-bis-(2-hydroxyanil) the mean deviation from the reference method value approached 0.0% (ränge: -4.2 to + 3.6%; n = 7).
• Lithium
The precision of the reference method value was calculated from the 4 results contributing to the reference method values of 18 control sera that were analysed. The mean relative Standard deviation was 0.54%, its ränge 0.16 to 1.02% (tab. 2). The reference method value of SRM 909 deviated from the definitive value by -0.45%.
Comparison of the reference method values with the wethod-dependent assigned values
The lithium concentration of 18 control sera was determined by the reference method. The target values äs declared by the manufacturers for routine flame atomic absorption spectrometry were 1.7% higher (ränge: -4.4 to +6.3%; n = 14) than the reference method values (tab. 2). The positive bias was most pronounced at low concentrations; at high concentrations the values were even lower than the reference method values. The target values for routine flame atomic emission spectrometry were 0.7% higher (ränge -5.7 to +8.8%; n = 25) than the reference method values. At low concentrations a positive bias was predominant, whereas at higher concentrations differences became lower or even negative.
Magnesium
Precision and accuracy of the reference method
Sixteen control sera were analysed by the reference method. The mean relative Standard deviation (CV) of the 4 results contributing to the reference method values was 0.48% (ränge: 0.18 to 1.07%) (tab. 3). The reference method value agreed well with the definitive value that is certified for SRM 909. The mean bias was -1.38% (n = 2), which is within the confidence limits of the definitive value.
Comparison of the reference method values with the method-dependent assigned values
Target values stated by the manufacturers for routine flame atomic absorption spectrometry (n = 16) differed on average by -0.4% from the reference method value. The bias seemed to be concentration dependent: In the concentration ränge 0.5 to 1.0 mmol/1 (ränge I) the mean deviation was +1.0%, in the concentration ränge > 1.0 to 1.5 mmol/1 (ränge II) -1.4%, and in the concentration ränge > 1.5 (ränge III) -1.7%. The target values given for magnesium determinations by absorption spectrometry after reaction with Magon reagent differed by +-8.2% (n = 19). At low concentrations (ränge I) the positive bias was most obvious (+-11.7%) and decreased with increasing concentrations: ränge II: + 7.5%; ränge III: + 3.8%. Six control sera with stated target values for absorption spectrometry after reaction with calmagite were analysed by the reference method. The rnean deviation of the method-dependent assigned values frpm the reference method values was +9.3%. Depending on the manufacturer of the reagent, however, the target values differed to a small or to a great extent: For the saine control serum the deviatioiis were: -6.8, -1.4, +4.1, +9.6 and 20.5%. The positive bias was most pronounced at low concentrations (ränge I): +13.8 and decreased at high concentrations: ränge II +6.1%, ränge 4.1%.
Discussion
The method-dependent assigned value is influenced by many factors: The reagents used for measurement, the calibration procedure, the adaption to a mechanized System often connected with some modification of the method, the statistical design of data collection and computation. Observed differences between a target value for a routine method and a reference method value must therefore be interpreted carefully. earity perhaps due to one point calibration. The procedures using absorption spectrometry distinctly yield a positive bias. In one case the deviation exceeded even the limits of the new guidelines (reference method value ±10% reference method value) (6) . With respect to additional poor precision, the requirements of quality assessment may not be met. Furthermore a method-dependent reference interval has to be established.
Lithium: According to the new guidelines (6) results by routine methods must not exceed: reference method value ±12% reference method value. The target values given for FAAS and FAES were always within these limits, even though deviatioris increased at low and high concentrations.
Magnesium: The deviations of target values for routine FAAS from reference method values were adequately small, but dependent on concentration. Both methods using absorption spectrometry yielded a distinct positive bias. In 6 out of 20 (Magon) and 4 out of 12 the method-dependent assigned values exceeded the limits of the guidelines (reference method value ±12% reference method value) (6) . Although these discrepancies may be due partly to the matrix of the control sera, which is different from the matrix of native human sera (this can be presumed from an often acceptable agreement of results obtairied by the methods when patients' sera are used and the difference between method-dependent assigned values of control sera), this result is unsatisfactory and clearly demonstrates that these methods are less robust than FAAS and more easily susceptible to interfering COEQpounds. The magnitude of deviation seems to be dependent on the reagents that are used: For one coritrol serum, 5 different target values for calmagite were given. They differed from the reference method value by -6.8, -1.4, +4.1, +9.6 and +20.5%.
The figures presented clearly underline that it is not advisable to use reference method values for calibration of routine methods. In addition to other effects, the matrix of the control serum often contains varying amounts of interfering factors, which lead to erroneous results with less specific methods. 
